Radioprotection of pyrimidines by oxygen and sensitization by phosphate: a feature of their electron adducts.
The reactions of the electron adducts of thymine, uracil and 1,3-dimethylthymine in the presence of phosphate buffer and low oxygen concentrations have been investigated. Oxygen reacts with the pyrimidine electron adducts and their O(4)-protonated forms to restore the pyrimidine and produce O2-./HO2.. Thus oxygen acts as a radiation protector. In the presence of high buffer concentrations the electron adducts are irreversibly protonated at C(6). On reaction of this radical with oxygen no restitution of the original pyrimidine occurs and the pyrimidine is destroyed. Thus phosphate buffer acts as a radiation sensitizer. Some speculations are made as to the possible relevance of these reactions to biological systems.